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(i) Crystal growth of nitride group compound semiconductor involves forming BN 
group compound semiconductor buffer layer on the substrate at predetermined 
temperature followed by epitaxial growth of nitride group semiconductor crystal 
layer on the buffer layer at a temperature higher than the temperature for 

buffer layer formation; 

(ii) Manufacture of nitride group compound semiconductor element involves 
epitaxial growth of BN group semiconductor layer to form buffer layer on the 
substrate, forming n-type nitride group compound semiconductor crystal layer 
(34) on buffer layer, growing the nitride group semiconductor crystal to form 
an activated layer (35) and finally forming a p-type nitride group compound 
semiconductor crystal layer (36) on the activated layer. Thus, a laminate of 
p-n joint structure of nitride group compound semiconductor crystal layer is 
formed on buffer layer. A pair of electrodes (41 ,42) are provided for 
impressing voltage to the activated layer. 

USE - None given. 

ADVANTAGE - The buffer layer relieves the lattice mismatching between substrate 
and nitride group semiconductor crystal layers. Therefore, the crystallinity 
of nitride group compound semiconductor single crystal layer is improved. 
Light-emission property, electrical property and durability of the 
semiconductor light-emitting element such as light-emitting diode, are 
improved. 

DESCRIPTION OF DRAWING(S) - The figure shows a sectional drawing of the 
structure of a blue light-emitting diode. 
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BN group compound buffer layer 24 

n-type nitride group compound semiconductor crystal layer 34 
Activated layer 35 

p-type nitride group compound semiconductor crystal layer 36 
Electrodes 41, 42 
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T&vzXoiz. mimmmt. &200-1 100 

jff^L<»4. iftsoo-eooxrefcO. 3S2S& 

20 Utt. #10 0 0UUi«tJ»l). fi&OSB 1 £ 

fci^fcaWii**. Ay7r-i* B Bi»» 
30 ^tW^^^frMBWS'^^^S^^^. £ 
ffi«l0^fcmW1-6^NAH«!B«o^ / 7 r t «tS 

[00393 *&wcom <m&iz&hmjmm^ 
¥&&^<r>$mi]& tz x tux . p-nm&mm<mm 

&Kffl&xmsmffi&ft±-t?>. p - 

[00403 3!^ *%TO^8C0^3E^SM^^ 
t^MMfll SfelitM$n^BN^ft;^j 

[oo4i] *miwm8<^&iz&&mik!imit&fo 
wnz o%m-mtim%mm*h%&m%LLi l zBK 

50 M»^/7T-I$:IIUt^^\ WRbWL 
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1 5 

[0042] 

*x t * * * )i-&Lm®<om-m.<nmz%miz & tt 

[0043] *aqit:t5^r m^£<ntz#M&<n 
^yyr-Mt trim LX V Vz{t£fy)?mfo<7)Kb 0 

m-&mmz\tLx#mz^z\,\ ^t, bn^ai 

Nfc^^fij ?fo&A\ BN. BN^GaNt 

«tl>^GaA 1 N. RVBNt I n N £ CO^C 

i nBNmfrh%i3%m£^mm£tKx. 

[0 044] 51(3. A IN, GaN, I nN<7)ftfyt>M 

11 5K&<?>fc&te¥mft?'< yyr-m m& LX *> . 
mm^tix^tziteM*m&w<v yr-mizttt 
xt&?jm£tf>\^\ ^t. z\ti(>(DA7tm\±co 

i o o 4 5 ] m 1 l-T^Wmit^^kWWh^-l^ 

12 3ti (Gai-,Bi) N<7)37m\^wmm^m 40 

[ 0 0 4 6 ] M 1 ^«^c7)^«^^1W^f*# 

imffi&mTsuBiiz&^xy-yTjTmfci i ±iz (g 

^^TsuBi £ tO^V^2S«ia^TsuBztC:fcV^TGa 50 
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N£J^3 3£tiyi$-£6 s (Ga 1 -,B I )NA' 7 7r 
-1 2 3 lift 1 - 1 0 0 n m C9i? £ Kjffit 6 £ t fl^ 
tE'C&'h «10-60nm^^mi<, HK2 
0-3 0nmC9J?£#H£#£LK (Gai-, 

Bi ) w<yyT-m23£&%$itz>tz£>e>mim& 

^TsuBitift2 0 0-100 0X3®£Xhh. 
#500-60 OT^^&gTsiiBi^IJi tV\ 
[00473 (Ga^BO NA' 7 77-f23t^ 

s. 

[0048] (>f ) 5tf. ft5 0 0-6 0 Orco®^ 
mW&TsuslZ&^X. (Gai-,Bi)Nl^M$ 
-fchlf, d<0 (Gai-i Bi ) NJfli^MtfcfcfcS. 
££0i:?£#»F a g#Bc7> (Gai-,B,) 
2 3tJ. ^tCWTsaB^l 0 0 0r£Jltfc&*tJi 

m&^Mz^y r 4 TWSsLl 1 ■ IfcflU vx 
7D-nybn-7 (MFC) %EX*$\ffl V&tfit? . Ill 

nagfl^rx (v-x#x) fcLT«ft^£tt#x 

(MO^'X) . V^M^XfcLTTy^-T (N 
H 3 ) #x£, JrY'JT^i:^ t7r^7lSl 

<r«3\ *tt. mm (b> y^n^iixrM 

f*#X (7-X#X) 

U ^&&TsuBi'5 0 0-6 00 , C£T'±#3-£ 

*LT. 5 0 0— 6 0 0TOgK^TsuB^fi£o 
X^ryr^TWEl 1MZ (Gai-.B.) NfrMrSfc 

7 7r-l2 3 ^^-T ^ . 
[00493 (n)A77r-i23^Mt,^ 

*rt<^iaffi£^t:j^s*»i o o ox:mLcomm 

STsdbT, ess (B) ^jn^nrv^vMiis^^ 
x) . vi«B#xi: UTcory^^r (nh 3 ) ^fx 

5:. *vVTHXtmz. VyrJTmLl 1 ^tMH 
tttftL, GaN^3 3txe^^y^fiitI^ 
M£aaTsoB*sji#«ifcfcJ: 0#^Mt^60 
(Gai- x BO N^'.y7r-12 3ti. ^WtC^aM: 
^ff-TS. S^^JgTsoB^±^i (Gai-.Bx) N 
rtvyr-m2 3<?)ffiffim (») tC^tx^/W^r 

iz&WlZti. fflU «fctt. z\cr> 

ttas3te5fi\ jeaft^j^swtatfff&fcftfc. a 7 7 

r-«2 3iil^^hSv^JgiS«(lsei:«. c\co 
^M^i. > f <-y7r-l2 3±t;GaN^l3 3^ 

««fcSS»fifcLT^ffl«. fiO*>s #100 ox: 
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[00 5 0] &2 0 0-10 0 0 , CcO^&£Tsub s 
nt L<Ji#5 0 0-6 0 Orf«&iagTstiBTl£^ 
L£ (Gai-iBx) N>^y7r-«23ti. &fWK)ift 

tt. (Gai-iBi) Nm<?>f&M&l~fcftt&<nX'foh 
^ llfet-tttW^0OT3B^V\ ^mSO ( G a 10 

i-«b«) NA?7rH|23£j££Lfc«£&t>. 

ft, GaN|Sa)i3 3t^$«fcASR3aSTsBB 
£_t#£-£fxl£, GaN|gaJB3 3fcC0#llltM- (G 
ai-.B,) NA-y7r^l2 3^Wt:tt^i&ftS* < ^ 
jftSilSfcftt:. *Sfltt<0^GaNlSai3 3^S 
.rfc^'aJ^S. (Gai-,B,)NA' 7 7T-12 3^ 
B&mfrbW&Ga. N»AJV 3 3 

t>. 3fira^^t*irt&^ha»wii« (Ga 

i-.B,) Ny^y7r-l2 3t^ H H H ^C0GaN^ H 

aN||AIB3 3*«ifc*sa5**. 
[0051] =Srfc. ^5 0 0-6 0 0rS^^>i5S^ 
SaaSTsiiBfclfe^TJK^Lfc (Gai-iBi) NA-y7 
rHB2 3flfc(i. IPMit^W^^S 

«Si<& A 7 r HS 2 3 tt. ^wit^-tJMSMco 

7r-M2 3(i. W^tWslfcW^L^ 
WUft t *v ^^W*t^^^1OTcO/N* 77r 30 
-12 3Ji#ISfliJii:JI#=S:ft«^*'Srt. 

^ii^OTI^Uf r^-^^t^j ay^mmtWo* 
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[0052] *wnv>mk<mmz&^T\z. 

SIN Lfefifi-C £> 5 3 S^t^fcaWWte A y 7 
r-JSk l/CJflwo*&. ^i^BN^t^TC^ 

T rBN*ft^*/^7r-«j ) £Jf§^ 

N, GaN, 1 nNCO£o%ik£m¥mftty7TJT 

mm^m^m&^tx . BNi:^7r>fTS^ 

[00 53] BN^aftktT#trBN5Mk^« 

[0054] m £14, m&>G aNA' 7 7r-ii* 
ISRBW (Gai-iB.) NA'77r^i^ffl^fc^, 

[0055] 
[^1] 





GaN/^7T— @ 


Ga i _ x B x N'V7T^-@ 




550 


550 




30 


30 


#iiS(cm Z /Vs) 


304 


340 


DXRDfl)HMFM(arcsec) 


550 


400 




3. 2X10 17 


2. 46X10 17 



^10>itRfcfcVV£\ GaNA.y7r-ltGai-,B, &7 7-®_htf>GaNtM!t;Ju nMJP*yygTib9 . 2 
NA^r-E (x = 0. 0 5) (^r^T&5 5 0'Cf;: jumc0J?$f^e^y*W££L*O*£. 
fclvtttSOnmfiDJKfcjfcgl/O**. <£LT. s{?g50 [0 0 5 6 ] f*l £^t<fc?£. GaNA'777-il 
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fcxe^^/I^J«t3tGaN#|SM*i. #3 04 
m^/Vsm^COm^m^Wl^izMl. Gai-, 

3 4 0mVVsC0m j f^llJg§:W-r§. fiP*>s Gai-, 
B, N A**/ 7 T-iiCGa Nfe a B a l£7#j£L*:i§&cO 

^m^^iim*^PLTV^ 0 £<0«fc 3 
fWlttatt, GaNtiMfla£3BO£^<**&m > & 

[0 0 5 7]ftoT. ^tt^-if^LEDtfOid^ 

l£^t*m^#I!i^0±U ^^^^^^ 

[0 0 58]|gt. DXRD*CM^^M^(i (FWH* 
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*M) tt550# (arcsec) j&»6f$r4 0 0# (arcsec) fc 

fcCfc&gH|ff&. -etT. €?ft£(i3. 2X10»7 
cm' 3 H2. 4 6X 1 0 l7 cm- 3 tC^t^. 
[00 59] ^2£iiffli^ (B) <9|flj£JtOM&&Ga 
i-,BiNA.y7r»f2-|i£IL!tti^ GaN&Pa/f 

^s^^iws. *m£m (fwhm) fc mmmrn 

IWaB^SfU 06 ( a ) %Xf ( b ) CfcL £2£#J6 
10 L^r^MWtM ( FWHM) ?>f§S 
(B) coa^it^ttfc^^T^7 7^$iiTV^ 
-5, B7fctt, £2fc*Lfc€^K<3W (B) <m 

mtmfmz^Tcvyy ytf^ztix^i . 

[0060] 
«2] 





0 


5 


10 


100 


#gbJKcmVvs) 


304 


340 


335 


270 


fwhm (arcsec) 


550 


400 


410 


800 


(cm" 3 ) 


3- 2X10 17 


2. 46X10 17 


2. 6X 10 17 


3. 8X10 37 



^2. mem/mnz&itijioiz^ wm(B) &mu = 
2ti%fr-otz%&izti:iT-jm. m*>. mm <b> <d 

SURifc36f^|5— 1 0^%<0Gai-«BiNfctJV^r (x 
= 0. 05-0. . GaNfelWHWFSa 

fiL (FWHM) ftWF«Kf«36«flJitT 

JEt. HfS (B) ^f£Jt#*!/5~l o^%& 

[0061] rtv7r-m*f8&th&Kt l/ttt. ^ 30 
7r>frS^l X (Wi.fr*) l,zm\3m (SiC) 
mf&^t^|£T£>6. (SiC) 

BtBtefl**^ «&OWB3&nirfig2: =flr->T*Mll^a 

■s. ^mizm^&zttf&*&. u>u mmifc (s 

i C) £Kkif7-M7aHRl 1 fcHt<M380UH6 

40 

[0062] *^C0^-/ 7 T-M\*G ai-, Bi NJ,W 

{zmit^mmi^^mrrhh . kb* u: i o 

fc%m*m&. Wh. A IN, GaNMlnNiBN 

«tefttt&|6|±3*iC fc#»ra8&&#fr*-sr 77-S 
[0 0 6 3] fiJJ^ Gai-,BiN (0<x^l ) , A 1 ^50 



fi-iB,N (0<x^l ) , I m-iBi N ( 0<x^ 
1), ( (Ali-yGa?) 1-1B1) N (0<x^l, 0 
gy^l) , ((Ini-,Ga,)i-iB,)N(0<xg 
1.0£y£l)» ( (AlaGab I n c ) l-iB.) N 
(0<x<l, a + b + c=l, {SLA, B, CttOT 

[0 0 64]*3W3^«y7r-JBtt, _hlS<037U^ 
4 tSBS t < ti 5 K3km^(F) B N ^&t^fl«aj£ft- 

WiJf * 3fc*\ #2 0 0-1 0 0 Or. L<li£>5 
0 0-6 0 0W^lS^ia^TsuBi ti>V^T. 1 
-lOOnm, *?£b<i£&10-60nnu $HZ$£ 

0-3 Onm^Cl^m. 
[0065] ZIX. ^v7r-SO±fc»l 
SRiWT6nBiJ:0^^2aiKWTsBBjt:fev^, 

ISI^ICW. fiO^. I nN, GaN, A1N, In 
i-x GaiN, A 1 i-* Gai N, A 1 I n^GaiNf 
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tit. 

[0066] MS ^tt^^^^^Mu^f^^ B 

im^^wm^mm, #£l e d t Lx&&%m 

coo67] (mmii)fti'. m2 Lactate. 
±^b y r-m 2 4 ^w^nrts o . 

[0068] BNMi^N'^7r-l24ti. BNfc 
A1N, GaN, InN^f,^t^J^* H B . 
BP^>. Gai-i BiN, Ali-xBiN, Ini-.BxN, A 
li-yGay) i-xBiN. ( ( I ni-yGa y ) i-,Bx ) 
N. ( (AlaGablncJi^BiJNfmii^ 
2 0 0-1 lOOramiS^gTsuBL #£L<te 
5 0 0—6 0 OrcOSfeiSJ^TsuBi ttiJV^T*^ 1 — 10 
Onmtf)Ji£. #£L<tii&10— 6 0nmc^£. IE 
CMS L<&2 0-3 0 nmCOJf $T'Xf 

[0069] nliW^ 3 4 (i3%fitil£*3r 

u BNm:&tos<vyr-m24±_izmimi&mT 

sub! J: O^t^l 0O0t:m:£Om2S«m^TsuB2^ 
fc-fcvf. GaN, A 1 N, I ni-iGax N, Ali-iG 
a*N, Al I ni-xGaxN^Ota&^ttM:^ 

£Y-V>yi'hZ\t1 l z£-?X%&&ti&. s£U*. g 

C, Si, Ge, Se, S, Sn, Te, Be, O^CO 

[0070] nmmm&ms 4±.umimmt 

V^^GaN, A1N, Ini-,Ga,N, Ali-jGa, 
N, Al I m-iGaiN^)J;mtt¥^i*:^xe^^S/ 

*)vmfthz\k\zk~>xm$&tth. wm35kti. 
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[0071] ?£t£l3 5tt. x*;Hf-¥* •y/Mt^ 
£l«0Jl«Jt : F#F f (QW) JMt^t^^t 

s^fcA<as*$. atti3 5ciw <qw> 
mmt>^%&mmcom<mmt£mAzmzz> ± o\z 

filfctfllfJll*. A 1 l-iGax NfcXtT** 

io mmt. m*m-Wj:hmLv>mzffim-hc\t\,z 
i->r*F#F (qw) «i^*c:fcOTs*&. 

J:-3**P#F (QW) tfctvett. *F#F (QW) 

T^B') WAiSt^M-^ . 3Efc. (QW) 

fltefcf. I ni-.GaiN/GaN, Ini-,Ga x 
N/Ini-yGa y N, I ni- x Ga,N/A 1 i- : Ga:N 
20 (C-C\lZh^Z. x^y, 0^x. y, z£l)^6 

Kzumcomh^m&mF (qw> s^tisstts 

3 5 fc LTfflV^ ,1 , 
[0072] ZCOi^-^m. Wllf. GaNliOi 

ottmamzimi,* mz^m^mt^^^m. 

« I m -i G ai Ni^MtS^ t *W . Z\<r>$j 

TfflBU imcol m-xGaxNii£fifi^#F (MQ 
W) £«J£« # j&$*>**VTtK:f&> 
(MQW) tlf7^7"$il& 0 ^LT, X^ 

»w (mqw) tmtthWtfmm* 

[0073] mm 3 5±tf±p ssfcammsM 
(ot^v>t *vmmmm&m\ t^o. > 3 6 

*^fi£^fL^. ^c0pM^tt^ B H H ^3 6(in^t 
%^ H H BJi34;:Rl;<GaN, A 1 N, I ni-iGai 
N. Ali-iGaxN, Al I ni~,G axN^J: o*cM 

40 mmt£mmfczmm35±.\,zxv?*yv)\stfL 

y^ixS. P^tttlTcmfcLTtiMg. Zn, C 
d, Be, Ca, Sr, Ba^ffi^^tLS. 
[0074] nSM«^ H B Bl34. ^ttif3 5^1^ 
pM^^^ H B Bl3 6^^^^mHi^ti. c\<rmv& 

50 [ 0 0 7 5 ] H2 fc^ Lfc J: a fc. n£3ftft$jfiU 
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34. mm3 5mpmmwfam£&M3 6frt>%z> [00793 mmm3)m4£^ittm&>mmi 

mmmmi. tn-usz. nmm.im&ttiiiM34wm 3£&&LED?>ifs&ii. ^2 iz^itzx 9 &led£ 

&t&\WJ)*&vt>tix^&. zmun&Mizti^ im-^mz n-zmmx-h h . 02^1^3 

nMMffl&gnfl! 3 4ti. H£*<7>-^'flK9l& *LED<0»S&fctt. ^li®(n-fS) 4 2mm 

irtiX\*t. *LT. M^E-^H. #«tt<0fiV>^R 2m«i (p-M) 4 1a, 4 1 bO#j*tfcH*Wflr 

*»£>2r*SSlM (n-H) 4 2jEflBJft3ftX1r**. ^. i!P*>. n^L%^ B a Bl3 4. V2§ttl( 3 5 a, 

5g£, P 3gS^a&fcjyi3 6W±fcfc«frM:&*S 3 5b) AtfpSSfMWIfe&S (36a. 36b) ^ 

«4 2&tfp-®ffi4 1&31tT. p-nm^mmz® jfiU IID^£0l£^^n^^^ B a H l34tn-^i 

fWE#9Jfln;&*u p-nft^#iifl«ttWIMi.T 10 4 2jWftiUtfiTV*5. *3fe&lHm:J: , 9. 

**VTimX2MZt1z£V. ffiSM*b%tm 3aW3fc«&LEDtt^fJi. 2-*J58§tt«3 5aA 

ftL*fi*>*. tX35b. 2^c0pM^^^ H B B®3 6a^3 6b 

[0 0 7 63 HRWC^r^ T»C1 l(i^**Cfc imW±.£.ffltLX^&. L*»U £*LS><a$SttE3 5 

6. ftot. ?aHM3 5tttfWE*W3lirrS3t«>. * a. 3 5bfttfp3^1M!y£jiJB3 6 a. 3 6bli. 

&&m3 4<r>^cr)^£mVmZ<0±1,Zn-n&4 JgttLTfcftV*. ^t, pil^^£ifBl3 6a, 

2£JB£l/0*S. .I«J:d&flBi^LEDfc45VvC. 3 6b 5 3 IZW&^tlh P ~^fli 

n -1W4 2 p -H4 H(C^0>Mfcqffln£*lil 4 1a, 4 1 b {, „ ^4 60iOT*C(i^*t±2oc0gr 

fcf * 3 5^:I^T, *WmM0ffiRM3 14 1a, 4 1 btf*3*vt»£:ftf. WffiL^ 
etn^m^m^34UzW^Wxh^o\Z^ 20 ^yy^Klffii:LT1KL'Ci>jav>. 
-VC. tSEE1M3 5fr«foB^3*l*. [0080] @4^LfcJ;3£LED<0tt££«ffli- 

[00773 n -||4 2&tf p -»4 1 «^mtt<0 &5S*(i. ff^L^rJ: 0 lz. t7r>f M 1 1 jftfitt 

n^«^ H H B ®34tp^^«^H B B tJ;D^ : 5: &LEDt0n-TO42, 42a, 42b&TX P -Mi 

n-«4 20P-II4 1 *#jfc«at£ML 4 1, 4 1a, 4 1 btt^T. **l-mn££fla« 

[00783 ( W&M 2 ) H 3 ^ Uz*m)]C0®)£M [0081 3 S4fc^tfc«l!!B<0flKSW3t:J:Wf. 

2tj|SLED«Ml ^l^L^LEDhl^* n -f|4 2&t*P ~m®4 1 a , 4 1 bHC3fW£ 
Wt«- : 5:^*C$>-& 0 ffiU ^fc^WrJ^&LE 30 cO^Wt^. ®*#v£ttJf ( 3 5 a, 3 5 b ) (D£ffi& 
DCOffimtli. miTO (n-TO) 42a, 42b£0 CSDft.-& J: 3 fetch . 

JgjaaaS&^r*, @3t^LfcJ:dfcLED<afl!J» [00823 (ffij»W4) @5Hii. *^^^4 

f8ffl-$-S3*li. VyT4TWsLl ItfimWXfohfr ^l»LEDi«^^ *!|Hj3^8j»0l4fc:ffil>L 

ftot, H2fttfH3£iFUfcLED0)n- EDIi, O&M3&Z>0H&£$ ( S i C ) Wg&ifflLt: 

W&42, 42a. 42b&t/Sf52TO (p-M) 4 LEDT&4. S i Cli^mWX'hhfrh. ^tt*£ b' 

lfctf^T. *ftWnMrtflWISM3 4*:pgg -ty^&ilfceJ: D,HJgin;£^aJ3fcS . ft-?T. 

m3 5(o&m*uxtititi&xoiztt>ti#>* nmg.it tr. «5iavs2 (ssimss i&tfs&2^©5 

m$£dM34. &ttM3 5Atfp£SW%Ai3 40 2 ) MflE^W*S 4 $im5 l&tf&2 

6*^^r^M^^^®tO-^^]K0^^IHlSB5r I&5 2f51ti»^ffi^EP5ll$ixiX^. ffiKlSTaEl^ 

JMU D!ia©JSa^n^fl58!3WffiB3 4t:n-€ @5 13fttf»2«5 2Hfc®i*«SaiS. ftoT. 0 

S4 2a, 4 2b36*»jfiSil.TV^. n-fflg42a, 5(«LfcJ: *HRB<oaUS«4Cffi5 LEDtcfe 

4 2bJiSfciLfc1i»tf5!Wi:L-C»«L'C«»a<. 4< V^Tti. ^lii5USiClSl2^™*t 

mm 3 6 *»&&*mmoa&£i9tr uy/ [ o o 8 3 3 m 5 ^^^^^4 c«4led 

^L^SrWT'ti^tt±20^ra4 2 a , 4 2 b# «1 201fflii:l^-fc3gJft't&i fc A^T^r$>^r fc"C 
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[0084] M ( S i C ) MLhtli>^2-^4 
iZ^ltzX a E D b 7T-M2 5 

@$ < S i C ) 1 2 ££ft!M$!tM 3 7Bfcfc 

t s ,r t sr/k^ t t:<fc o r . 

[0 085Ja<kft3MI|ga837fc*5^T. p£M 
«fe 5 1(4. p-m (£2^®) 

iftrC*>*. ML. lWfcU £-&fcfc»2 

[0086] (*<0ftW^at^^>±a^J:5fc:, * 

[0087] ^^g«^ft^W^^^t4^t 

t^«^£«^ttje^fr & p - n %&ffl&mitL 

nz^m^^mim^mi.zm.i-^ z. t 

roo88] ^z*mnmmmk£mm&m& 
&&ijmz* n^mmm^zm^^vii^K # 
m\m?mffm%&m <»i®*tra) 

?* i sv>vm&#hm3zmht>0>'cb~>T, ms. 

xm^^x-bh. 

[0089] L^coxoiz, *mmz\z:xmmix^ 

x. *mcomMmi$m<vmm^m^m 
#commz{&&mffim^\z£nxcr)fr&bt>tLi h 

[0090] 
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mum ( s i c ) mnk?%m$aww£*m 

[0091] WZ. *ffiffifc J:*ltf. ISJItt?>flx£J: 

[ o o 9 2 ] set. ^mizxiitf. mm&it^M* 

mi 3 *m\<mm<7y&mz{& & mmMt-^m 
m^mm^irwmx'hh . 

[S2] *^£0H^^B^^ (fflami ) £t* 
20 IM3 3 *MJcD^£c^M^MjhM (1ISit^2 ) 

[09 3 ^«W^I*l^^f 

11 -u-7r^rs« 

21 GaAlNA' 7 7r-S 

2 2 GaN/\>7r— /I 

2 3 GaBNA'-y7r-i 
40 24 BNJMt£W*v7T-M 

3 1, 32 Ga x Ali-»Nfe^ 
3 3 GaN^ B 

3 4 nmmmmm 

35, 35a, 35b gftB 

36, 36a, 36b p^fttt$feM 
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